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(54) METHOD FOR CLEANING ELECTRONIC MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively eliminate organic contamination adhering to the 
surface of an electronic material by mixing a reducing substance into ozone dissolving washing 
water when ozone dissolving washing water touches the electron material or immediately prior 
to or after it, if the electron material is to be washed with the ozone dissolving washing water. 
SOLUTION: When an electron material is to be washed with ozone dissolving washing water, a 
reducing substance is mixed into the ozone dissolving washing water when the ozone dissolving 
washing water touches the electron material or immediately prior to or after it. The dissolved 
ozone concentration of the ozone dissolving washing water is preferably 0.01 mg/l or higher and 
0.1 mg/l or lower. An ozone generating device and an ozone dissolving device can be 
manufactured in combination, and the ozone dissolving washing water can be set to ozone 
dissolving washing water in which ozone is dissolved after adding such acids as sulfuric acid, 
hydrochloric acid, and carbonic acid to ultrapure water. Hydrogen gas can be preferably used 
especially, since it does not have risks of generating secondary contamination and has small 
load with respect to rinsing after washing as the reducing substance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The washing approach of the electronic ingredient characterized by mixing the 
reducibility matter to ozone dissolution wash water just before [ the ] or immediately after when 
it faces that ozone dissolution wash water washes an electronic ingredient and ozone dissolution 
wash water contacts an electronic ingredient. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing approach of an electronic 
ingredient. In more detail, this invention heightens the detergency of ozone dissolution wash 
water, and relates to the washing approach of an electronic ingredient that the organic 
substance contamination adhering to an electronic ingredient front face is effectively removable. 
[0002] 

[Description of the Prior Art] Conventionally, the organic substance of the air origin adhering to 
electronic ingredient front faces, such as a silicon substrate for semi-conductors, a glass 
substrate for liquid crystal, and a quartz substrate for photo masks, and the penetrant remover 
which has strong oxidizing power in order to remove resist residue etc. are used. Typical things 
are the so-called sulfuric-acid filtered-water (SPM) penetrant remover which mixes hydrogen 
peroxide solution with a sulfuric acid, and is prepared, the so-called hydrochloric-acid filtered- 
water (HPM) penetrant remover which mixes a hydrochloric acid and hydrogen peroxide solution 
and is prepared. Although the cleaning effect which the organic substance contamination 
adhering to an electronic ingredient front face oxidized, and was excellent will be acquired if a 
sulfuric-acid filtered-water penetrant remover and a hydrochloric-acid filtered-water penetrant 
remover are used at an elevated temperature, Reducing the great drug solution cost at the time 
of adopting this approach, the ultrapure water cost for rinses, waste fluid processing cost, the 
air-conditioning cost that exhausts a chemical steam and newly prepares clarification air, and 
reducing the load to environments, such as emission of extensive abandonment of extensive use 
of water and a drug and exhaust gas, further was called for. this invention persons proposed 
previously the washing approach using ozone dissolution wash water as the washing approach of 
an electronic ingredient of being able to reduce the amount of the chemical used and having a 
high cleaning effect, in washing of an electronic ingredient. Though a dissolved ozone level is 
several mg/L, since the organic substance contamination which demonstrated very high oxidizing 
power and adhered to the electronic ingredient front face is effectively removable, ozone 
dissolution wash water comes to attract attention at the place of wet washing, and has come to 
be adopted quickly in recent years. Moreover, much more improvement in a detergency came to 
be desired in connection with this. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention heightens the detergency of ozone 
dissolution wash water, and is made for the purpose of offering the washing approach of an 
electronic ingredient that the organic substance contamination adhering to an electronic 
ingredient front face is effectively removable. 
[0004] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that the 
above-mentioned technical problem should be solved, when wash water contacts a washed 
object in washing by ozone dissolution wash water, by making the reducibility matter to ozone 
live together, this invention persons find out that a cleaning effect can be heightened further, 
and came to complete this invention based on this knowledge. That is, this invention is faced 



that ozone dissolution wash water washes (1) electronic ingredient, and when ozone dissolution 
wash water contacts an electronic ingredient, just before [ the ] or immediately after are 
provided with the washing approach of the electronic ingredient characterized by mixing the 
reducibility matter to ozone dissolution wash water. As a desirable mode of this invention, 
furthermore, the dissolved ozone level of (2) ozone dissolution wash water The washing approach 
of the electronic ingredient given in ** (1) term which is 0.1mg/l. or more, (3) The washing 
approach of an electronic ingredient given in ** (1) term that ozone dissolution wash water has 
an acid added, (4) The washing approach of an electronic ingredient given in ** (1) term that the 
reducibility matter is hydrogen gas, (5) The washing approach of the electronic ingredient given 
in ** (4) term which mixes hydrogen gas to ozone dissolution wash water as hydrogen gas 
dissolution water whose dissolved hydrogen gas concentration is 0.01 mg/l. or more, (6) The 
washing approach of the electronic ingredient given in ** (4) term which blows hydrogen gas into 
ozone dissolution wash water by the shape of a gas, (7) The washing approach of an electronic 
ingredient given in ** (1) term that the reducibility matter is a hydrogen peroxide, (8) The 
washing approach of an electronic ingredient given in ** (1) term that the reducibility matter is 
an organic compound, (9) The washing approach of an electronic ingredient given in ** (1) term 
that an electronic ingredient is the silicon substrate for semi-conductors, a glass substrate for 
liquid crystal, or a quartz substrate for photo masks, And the contamination made into the object 
of (10) washing can mention the washing approach of the electronic ingredient given in ** (1) 
term which is the organic substance adhering to the front face of an electronic ingredient. 
[0005] 

[Embodiment of the Invention] The washing approach of the electronic ingredient of this 
invention is faced that ozone dissolution wash water washes an electronic ingredient, and when 
ozone dissolution wash water contacts an electronic ingredient, it mixes the reducibility matter 
to ozone dissolution wash water just before [the ] or immediately after, this invention approach 
can be applied to electronic ingredients, such as a silicon substrate for semi-conductors, a glass 
substrate for liquid crystal, and a quartz substrate for photo masks, and the organic substance 
contamination adhering to a substrate front face can be removed effectively. In this invention 
approach, as for the dissolved ozone level of ozone dissolution wash water, it is desirable that it 
is 0.01 mg/l. or more, and it is more desirable that it is 0.1 mg/l. or more. The detergency of ozone 
dissolution wash water is insufficient in a dissolved ozone level being less than 0.01 mg/l., and 
there is a possibility that removal of organic substance contamination may become inadequate, 
or removal of organic substance contamination may take a long time. There is especially no limit 
in the manufacture approach of the ozone dissolution wash water used for this invention 
approach, for example, it can manufacture combining an ozone generator and ozone dissolution 
equipment. As an ozone generator, the ozonator by silent discharge, the equipment which 
electrolyzes pure water using a platinum electrode or a lead peroxide electrode can be 
mentioned, for example. As ozone dissolution equipment, the combination of the module which 
carried out the internal organs of the gas transparency film of ozone resistance, bubbling 
equipment, ejector mechanism, in-line mixing equipment, etc. and vapor-liquid-separation 
equipment etc. can be mentioned, for example. In this invention approach, after it can use it as 
the ozone dissolution wash water which dissolved osone after ozone dissolution wash water adds 
acids, such as a sulfuric acid, a hydrochloric acid, and carbonic acid, to ultrapure water, or it 
dissolves ozone in ultrapure water, it can also be used as the ozone dissolution wash water 
which added acids, such as a sulfuric acid, a hydrochloric acid, and carbonic acid. As for pH of 
the ozone dissolution wash water which added the acid, it is desirable that it is 3.5-6.5. By 
adding an acid to ozone dissolution wash water, standard oxidation reduction potential can be 
raised and a detergency can be strengthened. 

[0006] There is especially no limit in the reducibility matter used for this invention approach, for 
example, nitrites, such as hydrogensulfites, such as sulfites, such as hyposulfite, such as 
inorganic reducibility matter, such as organic reducibility matter, such as reducibility gases, such 
as hydrogen gas, a formic acid, an aldehyde, and alcohol, a hydrazine, and a hydrogen sulfide, 
sodium hyposulfite, and degree ammonium sulfite, a sodium sulfite, and ammonium sulfite, a 
sodium hydrogensulfite, and hydrogen sulfite ammonium, a sodium nitrite, and ammonium nitrite, 



etc. can be mentioned. In these, hydrogen gas does not have a possibility of producing secondary 
contamination, and since the load to the rinse after washing is small, it can use suitably 
especially. Moreover, a hydrogen peroxide can also be used as reducibility matter. Although used 
as an oxidizer, a hydrogen peroxide will usually be served as a reducing agent, if an oxidizer like 
the strong ozone of oxidizing power is used together. Generally the hydrogen peroxide is used at 
the wet washing process, and a high grade article is obtained easily. There is no possibility of 
becoming the pollution source of an electronic ingredient, like hydrogen gas, and it is practical. In 
this invention approach, there is especially no limit in the approach of mixing the hydrogen gas 
which is the reducibility matter to ozone dissolution wash water, gas-like hydrogen gas can be 
directly blown into ozone dissolution wash water, or hydrogen gas dissolution water can also be 
mixed to ozone dissolution wash water. When using hydrogen gas dissolution water, as for 
dissolved hydrogen gas concentration, it is desirable that it is 0.01 mg/l. or more, and it is more 
desirable that it is 0.1 mg/l. The amount of the hydrogen gas dissolution water which should be 
mixed to ozone dissolution wash water as dissolved hydrogen gas concentration is less than 
0.01 mg/l. increases, and there is a possibility that the dissolved ozone level of the wash water 
when contacting an electronic ingredient may become low too much. Use of the module which 
especially a limit does not have in the manufacture approach of the hydrogen gas dissolution 
water used for this invention approach, for example, carried out the internal organs of bubbling of 
the hydrogen gas to ultrapure water and the gas transparency film etc. can be mentioned. Since 
a high grade and high-concentration hydrogen gas dissolution water can be obtained easily, the 
module which contained the gas transparency film in these can be used suitably. Hydrogen gas 
(20-degree-C and 1.6mg/l. which is saturated concentration in 0.1 MPa) dissolution water can be 
manufactured by forming a film deaerator in the preceding paragraph and performing two-step 
processing especially, without consuming excessive hydrogen gas vainly. Moreover, in the latest 
wet washing process, since hydrogen gas dissolution water is used mainly for the purpose of 
removal of a particle etc. in many cases, when hydrogen gas dissolution water is used the 
cleaning equipment with which ozone dissolution wash water is used, or near the, the part can be 
used, branching. 

[0007] In this invention approach, as for the addition of the reducibility matter mixed to ozone 
dissolution wash water, it is desirable that it is 1/2 or less in a mole ratio to the dissolved ozone 
in ozone dissolution wash water, and it is more desirable that it is 1/10 or less in a mole ratio. 
When the addition of the reducibility matter exceeds one half by the mole ratio to dissolved 
ozone, many of dissolved ozone is consumed by oxidation of the reducibility matter, and there is 
a possibility that the dissolved ozone used for oxidation of the organic substance contamination 
which is the original purpose may run short. In this invention approach, fundamentally, mixing of 
the reducibility matter to ozone dissolution wash water is taken as the condition that the 
reducibility matter lives together, when contacting the electronic ingredient whose ozone 
dissolution wash water is a washed object. When spacing of the stage of mixing of ozone 
dissolution wash water and the reducibility matter and the stage when ozone dissolution wash 
water contacts an electronic ingredient is long, the reaction of dissolved ozone and the 
reducibility matter progresses too much, dissolved ozone decomposes, and is lost, and the 
reducibility matter also has a possibility of oxidizing before ozone dissolution wash water and an 
electronic ingredient contact. Therefore, mixing of the reducibility matter to ozone dissolution 
wash water is performed to just before [ the ] or immediately after, when ozone dissolution wash 
water contacts an electronic ingredient. It is desirable that it is less than one quota to which just 
before means a stage until the reducibility matter fully exists in wash water here when ozone 
dissolution wash water contacts an electronic ingredient, and ozone dissolution wash water and 
an electronic ingredient usually contact it, and it is more desirable that it is less than 10 seconds 
before. Moreover, even if it produces some delay temporally by. mixing the reducibility matter to 
ozone dissolution wash water even if it is after contact of ozone dissolution wash water and an 
electronic ingredient starts, the detergency of ozone dissolution wash water can be 
strengthened. Usually, after contact of ozone dissolution wash water and an electronic ingredient 
is started, the reducibility matter is mixable within 1 minute. It is thought that the detergency of 
ozone dissolution wash water originates in the strong oxidizing power of the oxygen of the 



nascent state produced when ozone contacts the pollutant which receives oxidation and 
decomposes. In this invention approach, by mixing the reducibility matter to ozone dissolution 
wash water, decomposition of ozone and generating of the oxygen of a nascent state are 
promoted, and it is thought that a detergency stronger than the case where ozone dissolution 
wash water is used independently is demonstrated. 
[0008] 

[Example] Although an example is given to below and this invention is further explained to it at a 
detail, this invention is not limited at all by these examples. In addition, in the example and the 
example of a comparison, after carrying out overnight immersion and fully performing the organic 
substance removal and oxidation on the front face of a substrate to ozone dissolution wash 
water of 2mg/l. of dissolved ozone levels as a washed object, it was left for one week in the 
clean room, and the silicon substrate with an oxide film with a diameter of 6 inches which 
produced the organic substance contamination by clean room air was used. The cleaning effect 
measured and evaluated the contact angle of the ultrapure water dropped on the substrate. The 
contact angle of the pure silicon substrate surface before neglect into a' clean room was 5 or 
less times, and the contact angle of the silicon substrate surface which left it for one week and 
was polluted was 23 degrees. Meaning that that a contact angle is small has a pure silicon 
substrate surface, that a contact angle is large means that the silicon substrate surface is 
polluted with the organic substance. 

While equipping a single-wafer-processing spin soaping machine with the polluted silicon 
substrate which is example 1 washed object and making it rotate by 500rpm, After supplying a 
part for 0.1l./of with a gas concentration [ of 5.5mg/l. of dissolved ozone levels / a part for /and 
0.9I. dissolved hydrogen gas concentration of 0.2mg/l. of ozone dissolution wash water ] 
hydrogen gas dissolution water to coincidence at the nozzle and washing it for 10 seconds, the 
rinse of the part for IL/of ultrapure water was supplied and carried out to the nozzle for 5 
seconds, subsequently to 1,500rpm rotational speed was raised, and spin desiccation was carried 
out for 20 seconds. The contact angle of the ultrapure water of the silicon substrate surface 
after desiccation was 15 degrees. Washing by the same actuation was performed except having 
made washing time amount into 30 seconds and 60 seconds. Also at the time of washing time 
amount 30 seconds, the contact angle was 5 or less times also at the time of 60 seconds. 
As example of comparison 1 wash water, the silicon substrate polluted like the example 1 was 
washed except having supplied a part for 1.0l./of ozone dissolution wash water of 5.0mg/l. of 
dissolved ozone levels to the nozzle. The contact angle was 20 degrees at the time of washing 
time amount 10 seconds, the contact angle was 9 times at the time of 30 seconds, and the 
contact angle was 5 or less times at the time of 60 seconds. 

As example of comparison 2 wash water, washing of the silicon substrate polluted like the 
example 1 was tried except having supplied a part for 1.0l./of hydrogen gas dissolution water 
with a dissolved hydrogen gas concentration of 0.02mg [/I. ] to the nozzle. In any [ for washing 
time amount 10 seconds, 30 seconds, and 60 seconds ] case, the contact angle was 23 degrees. 
As example 2 wash water, the silicon substrate polluted like the example 1 was washed except 
having supplied a part for 0.1l./of with a concentration [ of 5.5mg/l. of dissolved ozone levels / a 
part for /and 0.9I. hydrogen-peroxide concentration of 3.5mg/l. of ozone dissolution wash water ] 
hydrogen peroxide solution to coincidence at the nozzle. The contact angle was 13 degrees at 
the time of washing time amount 10 seconds, and each contact angle at the time of 30 seconds 
and 60 seconds was 5 or less times. 

As example of comparison 3 wash water, the silicon substrate polluted like the example 1 was 
washed except having supplied a part for 1.0l./of hydrogen peroxide solution with a hydrogen- 
peroxide concentration of 0.35mg [/I. ] to the nozzle. The contact angle was 22 degrees at the 
time of washing time amount 10 seconds, the contact angle at the time of 30 seconds was 21 
degrees, and the contact angle at the time of 60 seconds was 20 degrees. 
As example of comparison 4 wash water, washing of the silicon substrate polluted like the 
example 1 was tried except having supplied a part for 1.0l./of ultrapure water to the nozzle. In 
any [ for washing time amount 10 seconds, 30 seconds, and 60 seconds ] case, the contact 
angle was 23 degrees. The result of examples 1-2 and the examples 1-4 of a comparison is 



shown in the 1st table. 

[0009] 
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[0010] Set in the examples 1-2 which supplied ozone dissolution wash water, hydrogen gas 
dissolution water, or hydrogen peroxide solution to the nozzle, and performed spin washing to 
see in the 1st table. The contact angle of ultrapure water becomes 5 or less times in **, and 
washing time amount 30 seconds, and, as for a contact angle, organic substance contamination 
still remains at 9 times in washing time amount 30 seconds to the organic substance 
contamination on the front face of a substrate being removed completely by the example 1 of a 
comparison which supplied only ozone dissolution wash water to the nozzle, and performed spin 
washing. Moreover, as for the example 2 of a comparison, there is no detergency which removes 
organic substance contamination in hydrogen gas dissolution water, and that it is weak also 
shows the detergency which removes organic substance contamination of hydrogen peroxide 
solution from the example 3 of a comparison. By mixing the hydrogen gas or the hydrogen 
peroxide which is the reducibility matter to ozone in a nozzle from these results, just before 
ozone dissolution wash water contacts a silicon substrate shows that the oxidizing power of 
ozone is heightened, the detergency of ozone dissolution wash water improves, and the organic 
substance contamination which adhered to the silicon substrate surface for a short time is 
removed. [0011] 

[Effect of the Invention] According to this invention approach, the side effect of the 
contamination which can pull out the cleaning effect originating in the high oxidizing power of 
ozone dissolution wash water and the effectiveness of removing the organic substance 
contamination on an electronic ingredient front face especially, to the maximum extent, and 
moreover originates in an additive by the very easy approach is not produced. 
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